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The continuity of electricity supply to all classes of customers; residential, industries, 
commercials, offices, hospitals, institutions, etc are taken for granted in modern life.  The 
cost of utility industry infrastructure such as generating units, transmission and distribution 
facilities run into billions of dollars.  Many of the current utility facilities are aged and 
economically there is insufficient justification for repair or refurbishment.  Failure of these 
facilities can cause prolonged outages, as spares for many of these equipments are not readily 
available and may take months after ordering to be built, assembled and shipped.  On the 
other hand, storage of spares for some of the equipment can be very expensive and 
economically not viable.  This research thesis has recognised the gap and provided 
mathematical models and solution techniques to incorporate the non-repairable aging 
components into reliability evaluation of power systems.  An economic consideration of 
replacement time estimate is also modelled in the evaluations.  This research work should 
assist utilities with better reliability planning and cost effective replacement policy. 
